A characterization of a property of binary relations is of type if it can be stated in terms of ordered -tuples of alternatives. A characterization of finite type provides an easy test of whether preferences over a large set of alternatives possesses the property characterized. Unfortunately, there is no characterization of finite type for Pareto representability in ¡ £ ¢ . A partial result along the same lines is obtained for Pareto representability in
By a theorem of Debreu (1964) The existence of such a polynomial is desirable, since P (N ) grows with N much more slowly than, say, 2 N so that characterizations of finite type are useful for testing binary relations on relatively large sets of alternatives.
For a given k, is there a characterization of finite type for Pareto representability in k of preferences over finite sets? Unfortunately, as will be proven below, Pareto representability in 2 has no characterization of finite type even when interest is restricted to binary relations on finite sets. However, to say that a property of binary relations on finite sets has no characterization of finite type is not to say that that property has no useful characterizations. There may be a characterization that is useful when N = |X| is small, but not so small that it is easy to check directly whether the property holds; or there may be a characterization that is useful for some binary relations even when N is large. For example, it is well-known that a binary relation on a finite set can be extended to a linear order A simple characterization of Pareto representability in k would therefore be interesting because, among other things, it would allow one to determine easily whether a given set of preferences could have been generated by unanimous voting by a committee of k members, each governed by a utility function.
The rest of the paper is organized as follows. The main results are stated in Section 2. Section 3 introduces an example used in Section 4 in the proofs of the main results.
Preliminaries and Two Theorems.
A binary relation on a set X is a subset of X × X. We can now state the main results which concern characterizations of finite type for
Pareto representability of binary relations on finite sets. 3. An Example.
The following example presents binary relations that are almost (Propositions 2 and 3) but not quite (Proposition 1) Pareto representable in k .
where ⊕ indicates addition mod n on {1, 2, . . . , n}; that is,
It will be seen in Propositions 1, 2 and 3 below that if n > k = 2 or if n − 1 = k ≥ 2, then k on X n of Example 1 has no Pareto representation in k , but under the same conditions on k and n, if S is any proper subset of X n , then k | S has a Pareto representation in k . Proof. 
